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1.Introduction

A canonical formulatlon of a two-dimensional 1nduced grav:ty
f1,3) on a classical level is 1nvestlgated

The origin of SL(2,R) symmetry'ln this model is cdnsideréd.
from the viewpoint of the theory of systems with constraints.

The  symmetry of theory is the twq*diménSionél
diffeomorphism. Théygauge fixation -is produced by fixationflﬁf- 3
Lagrangian factors of initial cdnstraints, which réalize.zthe 
diffeomorphism group. At first glance‘ no residue system is .

left.

In section 3, a canonical formalism for the gauge fixed
Lagrangian with different time intérpretation ' (the'. xf
coordinate is taken as time) is constructed. Other 'conéfrsihts.
arise in this formalism and for the resolution of -Secqnd—class 

ones, the SL(2,R) symmetry emerges.
. 2. canonical Formulation-ahd»ﬁauge Fixation

Let. us cons:der the actlon for the 1nduced 2D gravxty [1 3]

R L R T

and remove ron-locality . by -intrdducing the ‘auxiliéfY'ﬂfieldf::'“

7?"?‘0):




'_ '-s‘='— 1 7’:6 [g“”a X ﬁp+aRpldrd0 : @)

Note, that in the‘vactiqn (2) the second derivatives of
: mefrid enter'iﬁ R~only through full derivatives, hence (2) can

be rewritten in components as:

f L drda
= | 2, a’ p' 2 Y+ (3)
= 901” 1'° qoo” ‘:’11"'+ 00®? ~29¢ 1’° '
2 =g
. agm,['.. o
o, u® "% -

- The expressions for the momenta follow directly from (3):

1 . g 29, agy -,

P = “"01" 9Pt = %7 *
14 = ' 2/~g- " V~g g, Vg
T | (4)
. i ag pl R , }
2/-g 29,'111‘l '

From the.first fwd exbreséions. 0, g, can be expresses through
thevcdordinate and momenfum. The' last: two equations do not
él‘ow us td do so for éda'- consaquentlyf there are primary
constraints. 4 .

Let us calculate the initial Hamiltonian

) N . . g .
= . a{g ¢ - = fr- '/"'_g‘ (s3]
Ho = J(P PP g — L)do _J‘ 5, §1+_gu 3,3do ,  (5)
where .
L e . ag' p.
1,2 4 11 2 4,11 _ ot , o
3, =51lp S (Pg ) - QP e P —g— + 2097]
R o : _ ‘ 11
, 4 | _ (&)
_ RS § 11,
B, =Pf -~ 2 9, P 9,



When one follows the Dirac procedure [4] and checks thé
conditions of conservation of  the primary constraints pOa'
Then, QI(T,O) and & _(7,0) (see EQ.(6)) turn into. secondary

constraints, which realize the diffeomorphism group
{§1(0), §1(0')} = 6'(0—0')[&2(a)+§é(of)1,
{Ql(o), 8 (0")} = 6'(0—0')[§i(é)+§i(a')]z A7)
{§2(0). §2(0')} = 6’(0—0')[§2(a)+§2(0')]a

Moreover, since the expressions for El and §2 do not inblude
the components (QOa) and their momenta, if is obvious that
these two metric components can be gauged out (by means of the
generators pOa) from the theory. In result there arises a

theory with an action in the first-order formalism

= fd‘rda{Ppp + Pq - x1§1 - AE), o (8)
where 99, ?=p11. The gauge fields AJ, i=1,2, aré transformed
over the conjdgate'répresentation'of algebra (7):

i ik

S\ =g +.¢& N
. ke -

where f1 are defined from (7).

ke . . .
The following gauge constraints impose on Alz
) . . ] 1 .
1 1 \ .
A ==, A = - - \ -(
: a o 1 3 N _(9)

After integration over the momenta, the .action (8) in. this

gauge takes the form-

J'd x [0 po P+ q(o PP -adpoal . . (i0)
uhere - - .. T .
t  tio .- 'x‘ 92,29,
X = —— - 'o+ = -
2 7

and a Shlft. q+q+l. is performed.] -_ ..
It is clear fron (10) in the gauge (9. uhich corresponds to . .



the light-cone geuge, there are alveady no constraints. Really,

defining the momenta from (10) again,

P = 6f =P+ q(p~p ) - % (6—Q'),
P s 2
(11)
p =%, % (p-9')
q : 2
éq

Art‘is-obvious that all the velocities are defined through
roordinate and momentum functions, consequently, there are no
constralnts in the theory and the origin of the symmetry

SL(L.R) 1s not clear, which is found in Refs.[1-3].
3. Hidden SL(2,R) Symmetvry

‘Now let us change the time interrretation, namely let us try

to develop for (10) a canonical formalism taking the variable
‘-fx+.as_the time: ‘
R ' ‘ _ &
o0,p

= a—¢

PR
P,"éa+q'_0 (12)

= rppa+p +. Pq0,+p.— ,?}dx: [{0d_ad p - a(8_p)“1dx

It 1s seen From (12) that the first tuo equatlons are prlmary

.constralnts Then perform the standard procedure, construct

(1)
':,?{H('” HF p\ P dx E p\ (P-0_pdx - (13)
.ﬂlFrom conservatlon cf the constralnt Pq—o in tlme

(1) : B - : :
'{_Pq } R 0' (14)

'fwefobtain.theﬁsécohdery;cohstraintf



Q(‘)z(a_p)"+aaf¢:zo .. (15)

and from the condition
(1)
{ip - & » H 120
o - F
Xl is defined
' + : )
xl = % ad g - ad ¢ + f(x ), (16)

+ ) +
where f(x ) 1is an .arbitrary function of the time X .

Intraducing (17) into (14) we obtain:

(1) _ a . ) . + —
H = J.{;__): a_q [pp-}.é_p] q Ppa#p-l-)\opq'f'f( X )Pp}dx

Then, from the condition {§§2), H(l)} we obfain the tertiary
constraint 'A .
af a=0 : C(17)
e ) - . 3 (1), .
and from the condition of its conservation, {8 a, H =0, we:
aobtain the constraint on Ad:
3. E y
a~ XO =0 ] .(13)
i.e., :
+, + -0, + 2 .-, 4 A o
AO—AO(X 1+2x Ao(x )f(x.) Ao(x ) _ : (19).
Now lét us resolve the constraint (17)
a(xt . =1t (x" )+2_x—'l'0( xF TP exh) S (20)
 and substitute into (13), then we obtain:
- s__,jax d* ppa+p + Jax" [P a1 +P q+;. f P o1
BT A% B0 L AT - [rx e (o e (21)

~faxt xR+ 2% @00 + e etad L

where



(P—=Iqux—. PO:I?;—qux_, P+=J1x_)2pqu_

+ -2 - -
2= [[(x YP a3 p - P d
f[ X 0 p - ox o + opldx
(22)

0 _1 - _ -
g =5 f(2x P8 p - o )dx

3 = [P @ pdx .
Jroe
The momenta of Ia are zera from the condition of the
C e . a a .
variation of the action (21) over A" . Then I are Lagrangian

multiples, and there arises the following effective theory:
' +, - . + + .+ - 0,0 ~_+
.S = fdx dx (PP6+p - f(x )pp) ~ fax' (1@ +21 8 +1 8] , (23)

where ia, a=+ ~0 are constraints forming St(2,R) algebra

22", P(x")1 = £2P° S«

on the constraint Jb dx ~ 0. fabc are the structure _onstants
' pa a a ,abc b_c
.of SsL(2,R) algebra. I are transformed as &I =6+£ +f g1,
i.e. over the conjugate representation of SL(2,R).
In conclusion note that SL(2,R) symmetry arises on the
+
-classical level only when x 1is taken as the time. In this

sense it is not a usual symmetry and has a dynamical origin.
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